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THE CCUPLING OF ENGINES:
By

Paul Bbcca.ocio.

The first lmpression we ex'perienoe at an Aviation Meeting,
or when inspeoting an a.efconautio'a.l‘ Exhibition, 1s that of as~
tonishment et the rumber and diversity of the ideas reallzed
and incorporated there, '

A cloéer exanination of t]:{e machines brings two main oclasses
to the fors, - single—enéiné and muliti-engine airplanes, )

The single-engine airplanes, with one fuselage and cme pro-
pellex, are remarkable for the simplilo:l._ty of their comstruc-
tion, the grace of their lines-and the impression of strength
and securlty whioh tiey manage to oonvey. And the undenlable
analogy existing between all these alirplanes of different make,
hailing as they do from various oountries, ieads us to feel,
as in the case of the up-to-date automobile, that a ra.tion;i.l
solution has been arrived at with regard to sinzie-engine air-
planes, ' |

On turning to the multi-engine olass, we find a striking
lack of unity, of homogeneous character, of harmony, so to
speak , - though exception might be made in the case of the Gol-—
iath ~ in spite of the daridg, solutions of different problems
and ocoasional originallty of idees that lmpress us at the first

glance,
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A oritiosl mirnd, with no inolination to be oarried away
by oc;loss'a.l dimsnsions, ocannot avold notioing the slightness of-
vhe liaison betwsen the engines in themselves, and of the man-
ner of their distribution, differing as it does according to
the type of alrplans and whioch allows nei'i;her of tha.'u_: ‘being'
overhauled nor reI':a.ired durling flight; then there lis the foresi;
of supports to be conéidered., the struts, the wire oables, per-
manent brakes of ths airplane, the unbalanoing caused by the
sudden stoppege of an engine (so dangerous at the time of stars-
ing')‘, the risk of a lateral landing at a point far distant
from the mass of'th_e airplane; and none of these lnoconvenisnces
exist in the ocase of an sirplane with a single engine. It may
even be a matter of astonishment that the two classes, so unlike
in many respects, contimue to exist side by side. This is &
question which depends far more on the power of the engine than
on considerations of safety. .

The first double engines used in wartime were constructed -
in order to ocarry greater weight and olimb higher than airplanes
equipped with only one of these englnes.

8ince that time, the mamufacturers l-xa.ve been obliged to
oontinue along this line owing to the ever-inoreasing need for
higher power; urged on by the demand for rapid execution, vhich

left no time for prolonged and deliocate finish, they thus turned

out machines that became more and more compliocated and oonse-
quently more and more diffiocult to pilot. The relatively low
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power of our engines would never enable us t0 entertain hopes
of any other solut:‘n.on, and we shall never sa:l;isfé.otorily ‘solve .
the problem of the heavy airplane, following in the path already

traced out by the 1light airplans, until we obtain a suffiolent-

ly reliable and powerful engine. _

There being no such powsrful engine -~ or at least not in
quantity production - it may naturally be asked vhy- geveral en-
gines could not be ooupled together (as in the case of subma~
rines or airships) on the game propeller.  These engines, equip-
ped with engaging and disengaging gga.:':, automatie or bettexr
st1ll, semi-automatic, would tTanemit their power to the pro-
peller~ghaft, just as g;eve:ca.l locomotives ooupled to a train
transmit their thrust. '

Momentary defaults on the part of one engine would be sup-

ported by the others, and in the odse of an acoident %o any one
of them, the engine in question would automatlcally :Eelea.se it-
self, A oent'ra.i or side passage would rendsr it possible to
overloock the engines, to change the spark piugs and to do
chance repairs. An-engine might be ‘stopped, for instance, re-
pairs migl}t 'b.e done or a defective part changed, and the engine
would then be re-conneocted, tus avoiding the majority of the
ceuses of breakdown. Provision nlxight, even be made by means of
a three-way cock for the oonnection of an additional radiator
on one of the water ocirculations of the engines; this radiator
could either be used to ocool ons of tﬁe engines or to "disoon-
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neot" a damaged radiator, This system might 1likewise be apviied
to gasoline and oil oirdulations. The recucing dsvioe wpt;ld
facilitate the use of a propeiler of variable pitch and dié.me‘l.er.

The safety in working of such a group would thus ba far bet-
ter insured than by the ordinary method, in shich the engines
are inaocesalble.

We shall now see what 'a.dvé,nta.ge may be gained by this ar-
rangement , from the ma.nufa.oture‘r's poin% of view, by compbring .
an eirplane with a tripls 300 h.p. engine of the preseat type,
with 3 engine beds and 3 propellers, With a similar airrlane -
having three engines coupled together (one fusela.'ge and one pro-

"peller), -

The tests of an airplane of the first-named type give a
useful load.of 1,100 kg. without fusl, The faok that two engine
beds and two cowls can be done away with on the seocond a.:u:plane,
that there 1is one propeller instead of three, one set of mooxr-
ings, one gensrator and a singlie starter, - the simplifieation
of the piping, pumps and auxiliary temks, all this will mean &
gain of about 300 kg. 1If, on the other'hand, we oonsider & osl-
luls element with = drag that mey be exeotly squal to the drag
of two lateral ergine beds and their supports (original and in-
duced resistance), it-possesses a oertain 1ift, whioh.ma.y be
estimated at about 600 kg, ° | o ,

The efficlenoy of a propeller with reducing gear being 6%
t0 7% higher than taat of en ordinary prépeller, this inocrease
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may be assumed to0 equal an excess load of 800 kg.; that is, &
total gain of 1,100 kg. Such reasoning :i,s evidently not very
exact, out it may be anticipated - a:Ll osher oonditions being
equal - that the useful load carried may be double tﬁa.t of the
first alrplane, while the airplane e;zlployed would be simpler,
nore rel:l.a.blé, easier to maneuver and oconslderably lesas costly,

Other advanteges may be mentioned as foliows:

Facllity in installing a turbo-compressor,

. Greater convenience in piloting when an engine is stopped.

Greatly reduoced wvulnerability, the radiators and piping form- ]

ing a more restrioted target through being leses dispersed,

Better front sighting; less danger in case of capsizing,
the pessengers being in the rear.

Finally, the single propeller will be of s;:ronger construc-
tion than an ordinary propeller, while the breakage of a bladse
need not entail the fracture of a wing or damege to the fuselage
on account of the propeller's being placed well forward,

Some few cases of coupling ha.ve a.lrea.d.y been realized.

In Italy, the engineer Rosatelll ha.s coupled three Fia:b en-
gines on one and the same propeller. The three engines, with
vertiocal cylinders, are arranged fan-wise and drive the propeller
shaft by means of pinions. _

In France, four Br:egue:I:-Buga.tti engines have been coupled
together on the "Levia.fhan,“ and wore studied in a remarkable
manner by M. Riffard. These four engines Teally form tWo engires
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placed one above the other; Shey drive a wheel of the prbpeller

sheft by means of pinioms. .

In Germany, there are many airplanes equipped with ooupling.

The glant airplanes witk fivs engines ha.d- those engines
installed in lateral fuselages -~ originally indspendent - coup-
led on the same propellex.

The "Linke-Hoffman® was equipped With four Herdedes enm-
gines in the sams plane,

Gexman reports (FLUGSPORT S/7,19) establish the remarksble
efiicienoy of that alrplane, whioch flies and cllubs with & use-
ful load of 3,400 kg. with two-engines only, thus making a re-
duotion of 30 kg. per h.p., whersas no Fremch or Allied airplane
can fly without danger with mors than 15 kg. per h. 7.

This proves that the proplem of coupling has certalnly not
been solved as yot.

- I$ would be necessary to find extremely pliable and light
releasing gear, to avold the shock of vibrations felt in the
ooupling, and to avoid diffsrences between the teeth of the d.if-_-
foerent pinions, which might give rise to shooks and breekages.

" To sum up, the advantages of courling are such that tae
solution of these different problems should be investigated ur-
ceasipgly, with a vieﬁ to enbarking powerful airplenses in the
rational path that has already been traced ocut by the light
alilrplane.

(Translated J)‘::.-om L'Air, No.30, Feb. S5, 1931, by Paris Office,
N.4.C.A.
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